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Mineral Identification And Characterization: An Integrated Approach To Recover Mineralogical Information From Hyperspectral Images

Introduction and objectives

• Integrated and automatic procedure for mineral mapping from airborne and spaceborne hyperspectral images Signal dependent noise model (reflectance)

•
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Results

Future works

Noise evolution 

  Mineral reflectance spectra decomposition in the VNIR/SWIR using EGO model (Exponential Gaussian Optimization) • Noise model evolution for recent spectrometers • Identification procedure from estimated parameters Mineral identification procedure Goal: Mineral identification from EGO model parameters Database creation EGO model validation Goals:

1 ) 3 )EGO model parameter estimation 1 ) 1 ) 2 )

 13112 Database of EGO model parameters and their variabilities calculated from a database of specific mineral reflectance spectra 2) Compare, using a fuzzy logic system[START_REF] Poli | A fuzzy expert system architecture for data and event stream processing[END_REF] and a set of expert rules, the database and the estimated EGO model parameters Identification is mainly based on the positions of the absorptions 4) Depending on the identified mineral, several properties (composition, grain size, humidity) can be evaluated AGM flowchart Continuum and absorption separation[START_REF] Clark | Reflectance Spectroscopy: Quantitative Analysis Techniques for Remote Sensing Applications[END_REF] 2) Continuum parameters initialization: nonlinear least squares3) Absorptions parameters initialization: continuous wavelet transform[START_REF] Du | Improved peak detection in mass spectrum by incorporating continuous wavelet transform-based pattern matching[END_REF] + nonlinear least squares 4) Joint continuum and absorption parameters estimation: optimal estimation[START_REF] Tarantola | Inverse Problem Theory and Model Parameter Estimation[END_REF] or nonlinear least squares Noise estimation (HYNPE[START_REF] Acito | Signal-dependent noise modeling and model parameter estimation in hyperspectral images[END_REF]) Signal and noise separation: HYSIME[START_REF] Bioucas-Dias | Hyperspectral subspace identification[END_REF] Noise parameter initialization: Methods of Moments 3) Noise parameter estimation: Maximum likelihood AGM (Automatized Gaussian Model) procedure[START_REF] Marion | Mineral Mapping Using the Automatized Gaussian Model (AGM) -Application to Two Industrial French Sites at Gardanne and Thann[END_REF] 

• The AGM total noise and noise components estimation procedure is applied on 5 AVIRIS images

• Total noise evolution: increasing SNR makes mineral identification easier

• For recent spectrometers, noise is not totally independent from signal

• Main noise sources and their impact:

• Estimation depends on the radiance of the image (high radiance implies high photon noise)

Identification procedure [START_REF] Poli | A fuzzy expert system architecture for data and event stream processing[END_REF] • Each mineral is defined by a set of parameters P 1 , … , P M and an expert rule to ensure the meaning of the identification

• Identify the mineral by comparing database parameters to the estimated ones A 1 , … , A M under the following constraints: P 1 ≠ P i ≠ P M where i ∈ P 1 , … , P M P i ∈ G m i , σ i

• The output gives an identification probability for each mineral (several minerals can have non negative probability)